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"Ho other work of mice vas beeun In so deductive a spirit 
as this; for the idiole theory was tbou^t out cm the vest 
coast of B. Aaerica before I bad seen a true coral reef. I 
had therefore ooly to verify end extend sy vleva fay a 
careful examinatlcm of livlne reefs. But It should be 
observed that I had during the two prevlo\is years been 
iocessaatly attending to the effects on the shores of S. 

Aaerlca of the intemittent elevation of the land, together 
with the denudation and the deposition of sediment. This 
neeeesarlly led me to reflect Buch on the effeote of subsidence, 
end it was easy to rsplace in laaginstico the continued 
deposition of ssdisent fay the upward growth of coral. To do 
this was to fotn my theory of the fonation of bsirlar'ieefs 
and atolls. "v 



^ All notes pertaining to the btroduction are to be found on p. 
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In one Bulletin page, me miaberB In refer to tbe note-pagee, as 
atxoTe. Bemarks, or other editorial detalla, fumlahed hy Ite. Stoddart 

me three saagile pages reproduced here> actual alee, are fras the 
origliial nanuserlpt (photos furnished hy the Iftiiversity Llhrary, Ca^ldge). 
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Coral Iclanda 



Although I have personally scarcely seen anyUiing of the Coral 
Islands In the Faclflck Ocean. 1 aa tempted to Beke a fev observatlcma 
respecting thea.- 

In looking at a chart of the East Indian group. It vlU be seen that 
a direction vlUiln a couple of Points of NW a SB is conon to the Uestem 
a Eastern Islands. -This line Is continued to Bev Caledonia. -It Is fronted 
a) by the parallel ebalns of Nev Ireland. Solomn a Hebrides Isl^.- [Perh^e 
the similar direction of the fforth part of New Zealand a that part of Hev 
Holland, which in Its posltlcc a barrier of Corail reefs la intimately 
connectelLvltb the Boutii sea, any ba nure than an accidental coincid- 
ence.- Those saall Islands, lAleh stretch in an H.H dlrectice half 
way across the Faclflck, are frequently described as being a curved part 
of that Volcanic band of Islands tdilch termlnstes Southward at the Rev 
Hebrides, or more properly In Hew Zealand. - 



(1. This sentence is deleted In the original, and the following note is 

S ven on page la:] 

) Again we see the saae fact in the northern part of Rev Zealand; the 
constltutloo of which, like the foregoing Island, la essentially Volcanic. 
The RE coast of Australia which is fronted by the great barrier reef A so 
Intimately connected with the Ihclflck, has also a RW & SE dlrecticn. The 
id>ole shore Is believed to consist of Granitic rocks; a little way inland 
a long chain of hills runs parallel to the coast line.- (Or Flttco's 
Appendix to King's Australia) 
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But 1 do not think this is a correct view. -In each separate Archi- 
pelago the direction already aUuded to is found. - This lav prevails even 

(a) as far as the Sandwich la^ Perhaps the strongest exception will be 

(b) discovered in the Friendly Is^ that is if these are taken without reference 
to the gro^p of the Pldjls. All the Islands ought rather to be considered 
aa so many abort parallel lines, than tha oontlnuation of the great 
volcanic band which sweeps round the Eastern shores of Asia.- I have 
pointed out this fact, as showing a degree of physical connection in the 
Islands of Polynesia. Forster in his observations in a Voyage rouid the 
World, makes three classes for the different kinds;- (1st) Hl^ Islands 
without Coral reefs; he adduces as Exas^les the Marquesas & Hebrides. A 
two out of the Friendly Is; to them wy be added the Havlgators 



CSlj (a) I may even add the penlniula of California A the shores of Horth 
America. - 

(b) (fern, the Friendly a field of SBdern disturbance. A therefore the 
exception of Value . - 
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aa deacrlbad ty fotMbua. tbe aandwlcb ft flalapagna groupa ft aavaral otbar 
aaaller onaa.> It would ba a eurloua point to aacertaln, ttether Coral 
groua abundantly on Uie shorea of any of tbaee lalanda, altbou^ not 
foralng a reaf; or lAatber aa at tba Gal^agoa, it nay ba conBlderad aa 
absent . - Ctls ona fact would alone throw aueh ll^t on the theoretical 
structure of all the Coral fomatltaa.- Me know that In sons parts of tbe 
Marld where Corail la abundant, as In tbe Meat Indies txue ladpoQ lalaods 
do not occiff, !!■ High Islands encircled by a reef, as a picture Is by a 
frane.- the singularity of this phencoanon, the beauty ft utility of its 
(a) effect has scarcely been enou^ Insisted i^cn by Voyagera. Forster 
gives an exaagle in Ibbltl, ft all tbe true Society Islands, tbe h i gh er 
ones of the Frleodly ft New Caledonia,* HI Bie low half drowned Islaods, 
coapoeed entirely of Coral 



C3a] (a) It auet be borne In Bind, that the lice of breakers twnepe round, 
at a conaldarable dlatance frcn tba foot of tha aountaina.- Tbs interval 
la oce«9iad by ths SDOOth vatsr of tba lagoon ft tha low alluvial land, 
which has sncroaebad on parts of its fcrasr bad,* 
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Coral Islands 



ft <n/>iiis<ng a lagoon.- IV. Capt Eeachey.has described another claas, such 
as Elizabeth, Savage < Mateo Island, which are ccogiosed of Coral rock, 
are of noderata hel^t, ft probably before their elevation existed as Low 
or iapw. Islands.* Capt. Baecbey reaarks on the rarity of this class. - 
I suspect however on a nore accurate knowledge . several oore will be added 
to this list. I my perht^ instance Airtle led. of Cook, tdilch Forster 
brings forward as ths best exsigle of subterranean elevation in ths 
Eftclflck.* With respect to this olasslflcation, it appears to m that tbe 
dlattnetlon batwetn tba II ft III dlvlsloa, or ths bitfi islands with reefs 
ft tbe Lagoon ones, is artificial.* I believe tbe reefs and stripe of land, 
which cc^oae tha circular Low Islands, are of ths very sane struetuie ft 
origin with those reefs which encircle, as with a halt so many of tbs 
lofty ones.* Viewing the Ei Hso 



[HerglDBl note, sans page] (a) ft Lbrb^e tblden of Ld. £yron 



* 0 * 
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froBtbabaUhts of IWilti I vaa forcibly atruck vltti thla oplnloo.* Ibe 
Dountalna abruptly rlaa out of a glaaay laka, vtaich la aaparatad on all 
aides, by a aarrcw defined line of breakara, froai the open sea. - RetKive 
the central group of aountains, 1 there reoalns a Lagoon Isr - I ground 
this opinion frc» the foUoving facts. - Ibere is a general alollarlty in 
the tuD cases in the fona & size of the reefs; their structure appears 
identical, we have scarcely fethoaahle vater in each case, at a short 
distance on the outer margin; ultbin is a shallow basin more or less 
filled up by knolls of growing Corall or converted Into dry land. - In the 
Lagoon Isl^ there are some, which do not deserve this title, for they 
coDsist solely of a circular reef, of which scarcely a point projects 
above the veter;^^^ ^ilst others have a more or less complete, but 
narrow ring of dry land.- In the same 



CHarglaal note, same pegej (a) Such as the Is^ near Turtle I. 



1835 



(6 



manner in the encircling reefs, altbou^ they generally ere only 
omamented by a feu speck formed Islands, yet at the fine I slan d of 
Euahine Ellis states the reef is beccsBlng converted Into dry lend. - 
Ibe essential character In the one class, of a large encircled Isld. 
Itself dwindles away & becomes ambiguous.- Ue have the 2 large Islands 
of Bslatla t Tsha (?) Includsd in one reef.- such cases, as In Oaabler 
Isd BO well descrlbsd by Capt Beechey, where a group of small hilly 
Islands are sscircled by one grand reef, or as in t^lootacke. (seen by 
the Beagle) when one single one Is so situated. It bacomss a ^stlon 
in which of the two classes they ought to be arranged.- In the Is? of 
Caledonia, as drawn on a large acala in Ibnisenstem’s Atlas, tbe reef 
will be seen prolonged at each extremity, h encircling the continuation. 
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& Rali:f groups, described by Kctzebue. Ubettaer «e look at these Islands, 
as having fomrly encircled hl^ lud, or resting <w the brio of a Crater, 
[1} it appears to ae, we aust admit, the theory of 1^11, that their 
preaent structure is ovlng to a series of small depressions.* If the 
ground on which the Llthophytes have built their edifices has not 
subsided, it mist have remained stationery or been elevated. [It being 
allowed that the Corall animal can flourish only at a small depth, it 
(a) foUovs, on the first 8uppositi<», that sdl the sutoarioe mountains 
vltbln this limit bad the same hel^t & that not cae raised its bead 
(a) above the level of the sea.C2j] CD the second supposition, of a series 
of elevations; these osvements over a large tract of ocean, ceased, k 
never exceeded the limits already pointed out.* How, these coasequencss 
from the two sunosltlons, are eo very improbable: (for if they are not so, we 



[1. Harginal note:3 Vol II Chapt: rail 

[2. This sentence is deleted in the original, and the following note is 
given on page 9a:] 

(a) On the flrat of these suppositions, it being allowed, that the Coral 
animal can only flourish at a small depth, it follows that submarine 
mountains, on which the Coral is now growing, reached within the liialts 
of such dQth, the surface, but yet that not cm peak aver raised its 
bead above this level. - 
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might expect to find somewhere a tract of country with DCuntaics of an 
ecusl height) that to my mind the evidence of subsidence the only 
rasalnlng si^position is demonstrative.- No doubt the fourth class of 
Islands, the raised Coral rock, is an arguisent on the other side; but 
their acknowledged rarity appeare to me a proof that they ou^t rather 
to be considered as exceptions or irregularities in the prevailing 
movement. If a gradual i^heavel was in pro^eia here, as on the shores 
of S, America, the Coral would afford a more palpable and lasting 
evidence, than could be expected under any other elrcumstances.* Ci^. 
ntsBoy has discovered an interesting tradition SBCDgst the Low Islanders, 
that the arrivel of the first a:ip. was followed not long afterwards hy a 
great inundation idilch destroyed mny people. - Earthquakes are 
occasionally experienced here; at Tahiti there happened one which was 
believed to have foretold tbe arrival of the first Htsslonarles. 
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I looted la vain on th* ihoroi of Tahiti for any aort of avldooca of a 
ccoa««iant rlaa.- In tha Folynaalan tndltlooa (EUleaa Raeaarchaa) thara 
ara accounts of delugea> vhlch avidantly «ere ecooipasled by Volcanic 
p b e nca a oa.- Iba difficulty is undaretandlng the cause of a reef of llrlng 
Coral, being separated by channels or lates fits the land, has not as yet- 
been atteqited to be removed. The coly explanation, uhlcb I can offer, is 

(a) chiefly cccjectural.^ - vhen at Tahiti 1 exaalned the reef.- I found on 

(b] the exterior margin, a solid broard CsleJ (30-$0 yards?) isound of Coral 
(a) rock, strikingly resembling sn artificial (but low) breakwater, on idiich 

the surf beat with violence. - Ibe surface of tbe mound Is coiqpsct A 
(C) aiBootb.- It IB slightly curved t> dips towards the Inside or smooth water 
of the Harbor. Owing to the surf. I could not examloe the outer margin; 

I am told It consists of 



[Ua] (a) It rests on a ballef that the species of Coral, most efficient 
In building a reaf, flourish best when iBsrsod In the surf of the outer 
breakers, a that their growth is cbected by sediment & frtsb water 
brought down from the central land.- 
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SBOoth ledges of living Coral. & that Its ^neral inclination is great: - 
It Is only on rare occasions, 04:00 there happens to be very little surf 
& a low tide that the living parts can be seen. Rot unfrequently after 
galas of wind, the ledges (probably overhanging) are tom up g In 
enoznous massas thrown far on the reef: ^ thia means also the Datives 
know the exterior lergln Is thus constituted. The central part of tbe 
breakwater Is entirely dead; on Its aurface the chief production Is an 
encrusting Inarticulate Coralllna . Ibe sea, breaking violently on tbe 
outer margin, eontinuouelypumps over in sheets the water of Its waves.- 
hence tbe surface Is worn smooth fc gently declines towards tbe lagoon.- 
I was assured that on the rare occasions, alluded to, the central part is 
exposed, uncovered to the rays of the sun, & that this Invariably kills 
(a) tbe aolnml, a leaves the LlthcnAyte dead rock. 



[12a} (a) There must however be sene process by which the mound is 
repaired: If once worn awsy so deeply as always to be covered by the 
water, the ease becomes at once similar to the outer parts; perhaps 
the CoralUnas a other amei i terlne ponductlons may protect tbe surface. - 



© The Comoiete Work of Charles Darwin Online 




2 S‘ 



J 



Ve,^ 



// 



CL . — jC tzt 
t:ru6r^ 

j. Jm-L.^, VUU e-n-GCl^ 
t y/Lt. b /"»_M* A , . — 

~ "ZC: r-..^ 

|1 Uaa^ <- ^ < 

)UiJ" ^ J^. ^ 

/• ^ *?^ 4 x- 

'V'^L."' 

Ct.^ 

/jw^* /rtw-y (iu^aA*'^. fc-i*-*-; ■at" 

jIj TVA-x. ■ 

' JL Juk-^ f ^ 

i. *rfV.^,- 



^ .^5 

Cn^^—yj 



I'i.' fc. -rf^v/yw / - ., 

c/ ^ 

A^*- 4<Ay^.ifc. ^ ^ ^ ^ 



© The Comolete Work of Charies Darwin Online 









© The Complete Work of Charles Darwin Online 







as 



Wltb respect to tbe ratio of Increase I have a fev remarks to offer.* In 
the jester number of the Im^poxi Is^ from the arguments already used, 
tt is clear so maveaent of elevation has taken place.- Hov Capt. Beecbey 
rem a r ks, that the strips of dry Coral, divested of any looae san^ 
materials heaped upon tbea are rarely elevated more than S ft above the 
level of the sea. Rov whatever this elevation nay be, it is clear, that 
the hlgheet point of the living Coral rock is in any Is. as hi^ or 
higher than the deed. Because the dead, lived under elallar clrcuaatances 
a have suffered degradation.- Nov this quantity is so much bi^r 
than the level of the ocean & therefore than the vaters of the Lasoco, 
tdiich Bust afford the nearest approKlsation to Judge by.- Hence the Coral, 
tAlch has formed the etrlps of diy land, could not have been eberiabsd by 
those (ulet vaters, but rather in the turbulence of the braakers, where 
a surface above the mean 



JQ.5 D>] 



level, would never remain uncovered h exposed to the rsys of the sun.(’‘^- 
In those cases where true Coral rock ie above the level of the Lagoon. 

(a) the land mist have increased outwards;'*' but as it appears from the 
extrenm depth, bayond the reef, that this can hardly be a general 
process. I suspect that Corel rock may often be difficult to be 
dlatlnguished from a rock of ceasnted fragments.- Besides the greater 
absolute height of the Coral which grows in the surf, it ust bs reasniberad, 
that yearly gales of wind, tear off largt fragments, sooe of lAilcb are 
tosaed on the reef & others oust fall down into the surrounding depths. 
Yearly tbe Polypus bas to replace this damage. - Ce the other band, within 
the lagocn all detritus accasulates, h if as according to H. Quoy and 
Qalaard. tbe Coral grove there eleo most rapidly; hov ccns it that the 
Ugooo Is not more comonly filled up! Ibis is the win eurprislng. if we 
look at the entire section of a Lag«w Island in Capt. Beecbey. a see hov 
trifling the ineguality of the foundation 

act 



[ELSa:] (s) Ibis ccocluslon perfectly agrees with whet was visible in 
tbe reef of Tahiti. 

[n.Se:](s} as appears to have been tbe case, co the Is? on which Capt. 
Beecbey found the remains of tbe week of the Matildt so very singularly 
•Ituated. 

[Hote on verso of Leaf 11 in Fair Copy:} Insert this as a note atating ny 
previous forasd opinion. 

Rote - tey not earthquake wavee be occasional agentst- Hay not the wreck 
of tbe Hatilda have been thrown inshore by a great wave?- Such an event 
happening once in a century- as at Lima or Concepcion - would hardly be 
known to tbe fev Burupeens who have yet examined Polynesia. 
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rsally i>. Aad ve mat also bear Is bIdS that arguaents can be advaa 
to show that the subsidences nust happen after long Intervals . - sucb 
fev proportionate nistbers of sutaerged circular reefs; & again the q 
of detritus heaped up on the diy Coral. - Ibe general tenor of the fo. . 
going facts, strongly urges ae to believe that the Coral, nest effective 
Is foralng the solid reef, vlU only flouriah near to tbe break of the 
Sea.- I vlll not pretend to conjecture concerning the cause of this 
predlllctim, whether the notion of the fluid, or tbe quantity of 
Insolved^^J air. Is favourabla; or whether the light and heat, Miieb gust 
pervads still shoal water la Injurious to the growth of their Socles. - 



[1. In the Fair Copy, Insolved Is rendered intapgiod .l 
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Coral, ittlch grows within the lagoon, accunulatee . whereas on tbe outside 
yearly large fraesents are tom off 6 carried away. The Polypi have to 
repair all this damge. On the si^position that tbe diseneions of tbe reef 
or island do not decrease. (lAich at least will be granted), the polypi 
Bust yearly repair this dsasga.Cl] 3 - If then the two following postulstee 
are allowed, ouch of the difficulty In understanding the Coral fcraatlon. 
will I think, be renoved. - (1^^) Ihat In certain parts of ths Faeiflek, a 
series of subsidences have taken place; of tAleh no m exceeded In depth, 
the nuaber of ft, at which ssxigenous polypi will flourish! a of iAlcb 
series, tbs Intervals between tbe successive steps, were sufficiently 
Img to allow of their growth, always bringing to tbe sene level tbe i^er 
surface of the reef.- (2'‘^) lhat those species of Llthopbytes, which 
build the outer, solid wall, flourish 



{ 1 . Ihese two sentences delated In the original, and their aubatance 
expanded in the two pages onirked Q.5 and in [X15c3, clearly added after 
this section of the text wee written.] 
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<b] b«*t, vbere the eae violently breeM.* 

Setter to exp^eln ay vlewa, I viu take the cue of an lalend situated 
la a part of the oeeao. Milch ve vUl suppose at last becsoas favourable 
to the grovtb of Corall.- Ibe circvastaoeee Milch dstenulne the ^senee 
or sbsaoce of the Sexigenous Polypi are sufficiently obscure, but they do 
not enter Into this diecussion.* let AB represent the slope of an Island 
so clxeiaatanced b CD the level of the ocean. Ihen Corall would Inedlately 
ccnneDce to grow on the shore (d) & would extend Sea-ward as far as the 
depth of water, would permit Its rising tr<m the bottcm. - let this point 
be (H).- H>e breadth of the reef (HD) wMtld then depend, on the angle of 
Inclination of the bottom. - Ihia space Bd^t either be converted Into a 
piece of AUuvlnl ground, or even, froa Bie Corall springing up vertically 
frcB E b ao protecting the inner apace, might exist as a lagoon. - 



Cl6a] (a) Ihla second Post: is not to necessary as the first: as will be 
subeeguently seen. - Poaslbly the fact of tba Wndvard side of the low 
Islands, where the surf generally Is most violent, being the highest b 
most perfect, aiy be partly explained by aueh an admission- - 
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Tbits reef would however essentially differ fzoxs those in the South Sea, 
in the depth of the water, (l exclude any few exceptions) beyond the Wall 
not suddenly becoming exceaaive.- If the level of this Island should 
remain stationary- 1 cannot any change. - But If the land should be 

raleed. (or sea sink): the outline would be as represented by the dotted 
line.- on the shorea. a fringe of Iky Corel rock would be left: This 
clrcmatsnce Is known to happen In the &st b Vaat Indian la. - Some siAh 
fact, tmy perhaps explain the double reefs found by Capt. Beechay at Loo 
Cboo, one of which wai dead b iivine, . Bov If we aupposa tha land 
gradiimlly to subalds (See rig- II. I hew represented water rising; 
the effeet of eourse Is the seme) the level of the sea will stand at cl 
Instead of at CD.- The Coral of tbe.outer wall favoured ty the heavy surf, 
(a) will soco recover Ita former level. If this proceaa. 



(a) or the Mude m^r be supposed to have same tendency to grow igi b 
recovers Its former level: but that the eedlnmt be frcm the land checks 
Its growth. 
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sufficient date to ^udge- In the Heat Indies, vbere proofa of recent 
elevation are abundant, reefs of these structures are not found, or at 
least are not ccoicn.- Within the Beet Indian Islands, the eboree of iAilch 
are frequently overlaid with raised Coral rock, I believe Ukevlse they 
(a) are not found.- In the Faclflek I any adduce the Sandwich Is?- It vill be 
interesting to discover, whether those groupe (our first class) lAtch are 
not protseted by reefs, but yet have CoraU abundant on their shores can 
(B) be proved to have been recently elevated. If such generally la the case, 
It will give Bich probabill^ to the idea, that the direction of the 
movement detenaines the structure of the reef. - It is manifest that a 
Lagoon lad. id^t be raised s trifle, ly an oseillstlan in the general 
Biovement without its character being lost.- Ihis appears to have happened 
p.] at Turtle Is^ (Cook), idilch Forster brings forward as the best instance 
of subterranean upheaval in the Paclflek.- Plants ars described co the 
reef as growing «i the dead Coral, which is raised above the 



Cl. marginal note:) (P. 1U7) 

C20a) (a) How are the ladrones (lAich have dead Coral on the surface)? 

V. ftitiabue II Vol.- 

V. soma large Chart. Kotzebue gives no information on the aubjeet.- Note 
(B) Hr. Bennet Informs me that in the New Hebrides, vdiich are thus 
circumstanced he found dead coral at an elevation of I500 ft.- 
Vide Wsndarings In New 8. Khles 
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reach of high water.- yet this Island appears to have retained its ps'oper 
flgire. If however such movements were continued, no doubt an lad of our 
fourth Claes would be produced.- How It is remsrkeble, that out of the 
few instsneee of this Class given by Capt. Beechey, two of these Islands 
are surrounded by reefs of growing Coral, but these are attached to the 
shore, not being eeparated by channels or lakes of water. I allude to 
(a) Henderson I described by Capt Beechey himself & Uateo by Cook. - 

^ the opposite supposition of a general progressive suhsldence in any 
pert of the World (of course I Include only those favourable to the ^ovth 
(h) of Coral) we should ez^ect to find either or both lagoon la^ 8 the 

encircling reefe.- The srchtpelago of the Society I? ( which are encircled) 
l> that of the low lev occur in the same part of the ocean.- Ibe Friendly 
Ia“ in a like maonar are divided into the same two aorta of groupe.- As 
decisive evidence of depreselona of 



rSla] (a) V. Byron for structure of Malden Is^ 

(b) V. Chart of the Barrier of Eastern Aus'ta^lia, a 
district any lascos Is^?- 
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aaln sources, togetlier vltli e collection of voys«ss and travels aov 
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440 p. Volume 2, 428 p. 
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Sandwich Islands, in the years 1824-25. Captain the Right Hon. lord 
Byron, Conaoder. London, John Mirray. 260 p. 

Chaaisso, Adalbert von. 1821. RamarKa and opinion- of tha naturallat of 
tha axpedltion: In, llotsebue. Voyage, Volume 2, p. 349-433; Volume 3, 
p. 1-318, and 331-336. 

Ellis, William. 18®. Polynesian researches, during a residence of nearly 
six years on tbs South Sea Islands; Including descriptions of the 
natural history and scenery of the Islands - with remarks on the 
history, mythology, traditions, government, arts, manner, and custems 
of the Inhabitants. London, Fiaher, Son and Jackson. Volume 1, 536 p. 

Volume 2, 576 p. 

Pltton, W. R. 1827. An account of some geological apaclasns, collected by 
Captain P. P. King, In bis Survey of the Coasts of Australis, and by 
Robert Brown, Bsg. , on the aiores of the Gulf of Carpentaria, during 
the voyage of Captain Pllnders; in. King, Austealla, Volume 2, p. 
566.630. 

Forster, J. R. 1778. Observations amde during a voyage round the world, 
on physical geograpt^, natural history and ethic philosophy. London, 

0. Robinson, 649 p. 

BuAoLdt, Alexander von. 163I. Prsesna de gtologle et de clijutologie 
aeUtiques, par A. de Humboldt. Paris, Gide. Volume 1, 309 p. Volume 
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Chancellor of the Empire, Count Romanzoff, in the ship Rurlek, under 
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